Over-expression of CDKIs p15INK4b, p16INK4a and p21CIP1/WAF1 genes mediate growth arrest in human osteosarcoma cell lines.
Human somatic cells cultured in vitro exhibit a limited number of divisions. In contrast immortal cells have lost their growth regulatory mechanisms and, thus, continue to divide indefinitely. Cyclin-dependent kinase inhibitors (CDKIs) represent one of the most important regulatory factors in both mortality and immortality, as they are over-expressed in senescent cells and are down-regulated in a number of human cancers. In the present study we determined the effect of CDKIs on the proliferation ability of human osteosarcoma cell lines. Transient expression of various CDKIs (p15INK4b, p16INK4a and p21CIP1/WAF1) in KHOS cells resulted in growth arrest and the cells failed to enter the S-phase of the cell cycle as shown by a DNA synthesis inhibition assay. In addition, stable transfection of p21CIP1/WAF1 and p16INK4a genes in two osteosarcoma cell lines (KHOS and U2-OS cells) showed that p21CIP1/WAF1 was able to repress the immortal phenotype in both cell lines, whereas temporary over-expression of p16INK4a reversibly inhibited the cell growth. Therefore this study indicates that CDKIs mediate growth arrest in human osteosarcoma cell lines and provides further evidence of the existence of molecular links between cellular mortality and immortality.